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FCTH 



D0A,B,C MSK0 T HALT,NI0,INTEN,1NTDS 
DP I \ 8 F 



ACD^-ACD 



XLCC JMP 

FST DI2 



81 



SKPBN 
SKPBZ 
SKPDN 
SKPDZ 



MEM-I, IR 



LOAD DATA IN ACC j 
SET CONDITION CODE I 




SET CONDITION CODE 



JORST 




FALSE 



DI2 


1 8? 


KOENB 

IOP 
JOIN 


JMP 
FETCH 



( 



(CONTROL FUNCTIONJF ANY) 



TRUE 



CONDITION CODE BITS FOR i/O 



IORST 
SKP 



NO CHANGE 

NO CHANGE 

NO CHANGE 

NO CHAN 6 E 



DIA.B,C 
READS 
INTA 



NO CHANGE 

t 
MSB DATA IN 
DATA IN = 



DOA.B.C 

MSKO 

HALT 

N10 

IN TEN 

I NTP S 



NO CHANGE 


MSB DATA OUT 
DATA OUT - 



-*■ DECODE 1 , SHT. 1 



i::-=2iE0t5 



FETCH, SHT. 1 



Tl 



l/O INSTRUCTIONS 



( 



sum or eouvuremsiOM cqworatwm. 



MftTNUMCft 



HgXT *SSCM»U 
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TQLER*«eC8 



i i;k.m*< 



W 



vmu.tmi va% 



AND SHARP CD«C> 



SEE SH 1 1 



CVP MICP ^PROGRAM 
FLOW OiART 



^0^5? DS:.iEOI5 



h-e-cj: 



( 



( 



( 



23 



24 



INTR20 



25 



1NTR40 



26 



INTR30 



27 





►TMP1 

Alii— -MAR,IR 

R«ENB 




PC — »PC 
PC— I MEM 

CION 




TMP1-1— TMF1 

ALU— MAR 

LOADR 
HQEIK LOADIR 




MEM-*I 
DEFER 




IBFE— -PC 
ALU— *■ MAR 


) 










JRF 
INDfR 



TRUE 




-»1NDIR,SHT1 



-►LOADIR. SHT.l 



FALSE 



START MEMORY 
AT ADDRESS 0. 
LOAD IN IR 



STORE CURRENT START MEMORY 

PC. IN LOC. AT LOCI 

DISABLE INTERRUPTS. 



LOAD NEXT ADDRESS 
IN I6UF 



LOAO ADDRESS IN PC. 
AND START THAT MEMORY LOC. 
TEST IF INDIRECT. 



( 



[DS2IEOI5 



"LC 



( 



INTERRUPT 
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MEXT ARRCWLT 
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teem mtmit 

BURLINGTON, MASS. 01801 



H-E 



i TTA^W" y^ 



WMBUM tun 



AKSHMP CS«CS 



SEE 5HT. 1 



RCVtttOM OCSCKPTIOft 



TITLI CVP MICROPROGRAM 
FLOW CHART 



^ONE-ff DS2IEOI5 



,27 



( 



( 



( 



( 



DCH 



1BFE— Q 



DATA— I, MAR 



DOHA 
IOIN 




DCHOUT 



DCHM0 

? /FfcLSE 



IBFE— TMP1 

MEM — -I 

CJT 

ROEH8 OCHJNC 



DCHM 1 



SAVE IBuF 

DEVICE PUTS MEMORY 

AOOR IN I,MAR. 



TRUE 



SAVE IBFE (MEMORY ADDR) 
READ MEMORY DATA INTO I. 



DCHIN 



THP0 



DflTR 

RQE.NB 

DCHI CTT 

IOIN GPUX 



DATA IN. 

DEVICE PUT5 DfiTfl IN I. 




FUNCTION 



DATA OUT 
INCREMENT MEMORY 
DATA IN 
GPU TRftNSFEfl 



? / 


FALSE 






TRUE 








DCHINC 6S 






DCHO I 08 




1*1— -TMP0 






I— TMP0 






ALU-*MEM,I 


,< 


- 


ALU— DATA 












JMP 
DCHO 1 






DCHO CJT 
IOUT DECODE1 



FALSE 



TRUE 



OCHRET SJS 



INCREMENT MEMORY 



DATA OUT 

SEND MEMORY DATA 

TO DEVICE 



DCHIN 1 



I— TMP0 



ALU-MEM 



T«UE 




OCHRT «C 



FALSE 



DEVICE DATA 
WRITTEN INTO MEMORY. 



GPUX 



Q— • Q 
ALU -MfiR,! 

OEC1 



FALSE 




*F 



TRUE 



TtlP 

OECOD1 



DCHM0 



DCHM1 




•- DECODE 1, SHT.l 



IDS2IEOI5 



DECOD 1 , SHT 1 



DATA CHANNEL 



< 



H-fiZZ 
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NEXT ASSCftKHY 




COMPUTERVISION CORR 
01603 



Dr* "T/SAhm** 



SWOTUBC MTi 



SEE SHT.l 



KV1«0N MSCMPTIM 



Tin * CVP MICROPROGRAM 
FLOW CHART 



"% 



ONE 



DS2IEOI5 



8o>27 



( 



EXAM, SHT.10 

EXAUN.SHT. 10 

DEP 200, SHT.10 

STOP SHT. 10 



( 



P. EG EX, SHT. 10 
SHT. ZS 



















RST200 F0 






HALT iZ 




"Fl 






MEM— I.IR 

IOIN Trip 
HRLT 




. 


CJF 
HALT 


' ( 


I 








? 


READ MEMORY 
INTO 1, IR 
(DISPLAY 'CONTENTS 
OF MEMORY IN DATA 
LIGHTS.? 




WAIT FOR CONSOLE 
FUNCTION REQUEST. 

• 





FALSE 




*<COND) 



LOAD FUNCTION SWITCHES LOAD DATA SWITCHES 
IN IR. in I6UF. 



c 



APL 



FFM- 



CCF 



*FF" 



PC- PC— PC 
(LSLBO) 

^ ALU— I, MAR 

JMP 

APL 200 



APL 200 20 



APL^-TMP0 



ALU-*MEM 



RQENS 



LOADR 
CONT 



1-1— TMP0 
ALU— MAR, I 



I - Q--TMP0 




TRUE 



■CNT, SHT. 10 



^» 



CLEAR PC, I MAR 
START MEMORY. 

CLEAR CONSOLE FUNCTION 

F-F 

LOAD I0^ lt IN Q 



STORE CONTENTS 
OF APL ROM IN 
MEMORY. 



INCREMENT IBUF, TEST IF DONE 
MAR. 



rDS2IEOI5 



CONSOLE FUNCTIONS 1 
( RESET, HALT STATE, APL; 



( 



K-ET= 
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TOLERANCES 



' t.Pjlr*, V, 



tWWHURC BATE 



:l I 



RCVIWWI pESCWPTTQMl 



CVf- l/i:-.0~ROMGRAM 
FL.C.V CHART" 



£015 



-21 



( 



EXAMINE NEXT "■ 



( 



EXAMINE 



( 



DEPOSIT 



( 



DEPOSIT NEXT 



( 



EXAMN 



PC-f-1- 



ALU- 

RQEHS 

CCF 



'PC 



•MAR 



JMP 
RST200 



«» »RST 200 SHT. 3 



INCREMENT P. C. 
AND LOAD IT IN MAR. 



EXAM 




LOAD I (DATA SWITCHES) 
IN R C MAR. 



DEP 




LOAD RC. IN MAR. 



DEPN 



E2 



PC + 1--PC 



ALU- 

RQEHg 
CCF 



-~MAR 

JMP 
DEP100 



INCREMENT P. C. 
AND LOAD IN MAR. 



DEP 2^8 



a 



PC- 



► MAR 

JMP 
RST200 



START MEMORY AT P C. 
TO CHECK RESULTS. 



DEP 100 



ES 



I — Q 
ALU ^ MEM 

JMP 
DEP20e 



REGISTER 

DEPOSIT 



REGISTER 
EXAMINE 



APL400, SHT. 5 



CONTINUE 



STORE IBUF (DATA SWITCHES; 
IN MEMORY. 



REG DP 



E0 



1— CONR 



CCF 



JMP 
REGEX 



STORE IBUF(DATA SWITCHES) 
INTO REG SPECIFIED FROM 
CONSOLE. 




— DECODEl.SHU 



LOAD I (DATA SWITCHES) BACK UP PC 
IN 1R AND EXECUTE. 



REGEX 



El 



STOP 



EF 



CONR— 1,-IR 
CCF 



JMP 
HALT 



STORE REG SPECIFIED FROM 
CONSOLE INTO I IR 
(FOR DISPLAY) 



•mm 



-MAR 

JMP 
RST200 



START MEM 



CONT 



AT PC OF NEXT 
INSTRUCTION 



• HALT SHT. 3 



EC 



PC —MAR 

JMP 
CCF LOADIR 



LOAD PC IN MAR 
AND START EXECUTING. 



START 



EE 



IBFE— PC 



• ALU — MARJ 



CCF 



JMP 
LOADIR 



IDS2IEOI5 



¥ 



-» LOADIR SHT. 1 



LOAD IBUF (DATA SWITCHES.) 
INTO RC..MAR AND START 
EXECUTING. 
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COMPUTERVISION CORR 

01803 



TOLERANCE} 



*z. 



twwTute jagrt 



SHT.l 



rV.Vl«OH OESCWPTKHt 



CVP MICROPROGRAM 
FLOW CHART 



NONE 



DS2IE0I5 



rlOo f 27i 



( 



( 



( 



c 



8 



DECODE 1 SHT 1 



MEM FPU 



AC(S)— FPU 

NO DATA XFE.R 




<dE>- 



FPU -MEM 



FPU-»AC(.S) 
FSKIP 



-FPI6.,&HT12 . 



FP3 96 



MEM — FPIR 
QEC 3 



LOAD FPU INSTRUCTION 



— DECODE 1 SHT. 1 



TRUE 



CJT 

RQtNB DECODE 1 




FP5 98 



FPS 35 



FALSE 



PC + 2 PC 

ALU — -MAR 
*02" 



MEM -FPIR 



FP8 



UPDATE PC 



-» DECODE 1 SHT. 1 



TRUE 




FP3 3E 



LOAD FPU INSTRUCTION 



FP 10 9F 



CJT 
»QeNB DECODE 1 



FALSE 



Q -PC 

MEM — -FPIR 



ROtKB 
FPUSO 
FST 



LOAD FPU INSTRUCTION . START FPU 



FPI2 



--DECODE 1 SHT. 1 



TRUE 



MAINTENANCE 




FPI3 A2 



FPI4 A3 



FALSE 



■PC 



MEM--MAINT 



MAI NT DATA-I 



LOAD FPU 
MAINTENANCE REG 



STORE FPU 
MAIHTENACE DATA 



FP? 



PC-1 — ► PC 



- ALU — -MAR 



-- FP IS, SHT 12 



ROENB 
FPUSO 



CALL 
FPIS 



CALL EFA SUBROUTINE 
START FPU 



TRUE 




TEST FPU eusr 



FPI5 A4 



I >- ACD 



«WS£»3 



FETCH, SHT. 1 



IDS2IE0IJ 



m 



FLOATING POINT INTERFACE 
(ENTRY POINTS) 
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MRTMRKR 



jREjTT MtttmLt 



IV 
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iLL Sh'.L 



CVP MICROPROGRAM 
FLO// CHART 

?DS2IE0!5 

icrr \ i orZl 



( 



(CALL) 
FP1, SHT. II 

FP7, SHT. II 



FPie 



A5 





AC0 — -TMP0 

(.LSLB) 

MEM — -I 




iBFE + INR-Q 

ALU— I, MAR 

DEC 2 
ROENB IN DI R 








TRUE 



1NDIR, SHT. 1 



READ 2ND WORD 
OF INSTR- (OFFSET) 
LEFT SHIFT AC0 
INTO TMP0 



ADD OFFSET TO 

INDEX 
TEST FOR INDIRECT 



( 



FALSE 



( 





FP23 A9 








AC0 + Q -*Q 
ALU — -MAR 
RETURN 










1 








1 WORD INDEXED 
FP 24 A8 








TMP0+Q^Q 
ALU -MAR 

RETURN 






DEC 2) •> 


' 










2 WORD INDEX 


ED 










FP2 5 A7 










TMP0— -TMP0 
U-SLB) 















4 WORD INDEXED 



( 



(RETURN) 

FP2SA.SHT.I3 
FP 40, SHT. 14 



IDS2IE0I: 



FLOATING POINT INTERFACE 
(.EFA) 
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SUHKTUM pATE 



liz. 



cE£ 5HT.1 



RCWttOM OCSCWTION 



T.tw cvp MICROPROGRAM 
FLO// CHART 



fjQNEgD52l£Oi 



wcrr 1 2 of £7 ttcrr» 



( 



( 



( 



( 



( 



(dec a) 

(non indexed) 

MEM-»FPU 

(return_) 

FP23, SHT. 12 
FP24.SHT.l2 



•«■=. 




FP27 



92 



FP28 93 



FP23 



PC*2"— » PC 
ALU — ^MAR 



RQEN8 



*or 



I *TMP1 

MEM— — FPIR 



UPDATE PC 
START MEMORY 



J 



TMPl-^FPDl 



(Wtswa DEC 3 



MEM-»FP'J 
1 WORD. 



LOAD FPU INSTRUCTION 



LOAD IRST WORD 
IN FPU 



STORE FIRST WORD 
OF OPERAND IN IBUF 




? 



MEM —FPU 




FP3I AB 




FP32 AC 
























a *1 — lUPt 
ALU — »MAR 




MEM^FPD2 

JMP 

ROEKe, FP30 


















MEM—FPU 
4 WORDS 




FP33 AD 


LOAD 2ND WORD IN FPU 

(RETURN) 
FP34 AE cocc 




FP35 AF 


(RETURN) 
FP55, 




FP3G B0 




Q +1— TMP0 
ALU 'MAR 




MEM — -FPD2 

CALL 


SHT. 14 




MEM— »-FPD3 

CALL 
Rqenb FP SS 


S 


HT.I4 

(CALL) 
FP55, 
SHT. 14 


MEM — -FPD4 

JMP 
RatKg FP 30 








• 


(CALL^ 
FP55, 




) 










LOAD 2ND WORD 
IN FPU 


SHT. 14 


LOAD 3RD WOR: 
IN FPU 


lOAD 4TH WORD 
IN FPU 



NO DATA XrER 



ACD^-FPU 



ACD/aCD*1 — "FPU 



FP37 



Bl 



ACD — -FPD1 



JMP 

FP30 



LOAD ACD IN FPU 
FP38 62 



FP33 



B3 



ACD -FPD1 



ACD*1— FPD2 



VWE.H& 



JMP 
FP30 



LOAD ACD IN FPU 



LOAD ACD+1 IN FPU 



FP30 



FPUSO 
FST 



JMP 
FETCH 



-» FETCH, SHT. 1 



SWRT FPU 



1 DSZ.il EOI 5 



TL 



floating moint" interface 

(mem-»ff:, -::($)— fpu, 
no dat< xfehr) 



THIS DRAWING CONTAINS INFORMATION PROPRIETAW TO COMPUIEBYISION 
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 

MOH Of COMP UTBWISWH CORP 0RAT1OK. 

HATTMALi 



HUtT HUM M W 
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t zM*6~- *A 



tmniM ht[ 



s^t_ 



RCWI«0DIJ«SWIP'^ T JON 



CVr" 



. :CF" ' -ROGRAM 

.j,v :hart 






L0I5 



^, ff 2T» 



( 



( 



( 



( 



( 



8 



(non indexed 

FPU — MEM) 

( RETURN) 
FP23, SHT, 12 
FP 24, SHT. 12 



FPU—MEM 
2 WORDS 



FPU— MEM 
4 WORDS 



FPU — ACD 



FPU-*ACD/ACD+1 



TRUE 



FP4Q 

q — -impj; 



F.ST 



TEST FPU BUSY 




FALSE 



POl — -PC 

F-PD1 — ►MEM 

DEC 3 
RQCSB 



store irst Word 



FPU—MEM 
I WORD 



FP42 



FP43 



B5 



TMP0+1— TMP0 



ALU -MAR 



FPD2 ►MEM 

JMP 

fetch 



bs 



STORE 2ND WORD 
FP45 



TMP0+1— TMP0 
ALU -MAR- 



e7 (return; 

FP 55/ 
SHT. 14 



(RETURN) 
FPSS, SHT. 14 



FPD2 — -MEM 

CALL 
FP55 



STORE IRST WORD 
FP48 BA 



STORE 2ND WORD 
FP49 BB 



FPD1 -I 



I— ACD 



JMP 
FETCH 




B9 



FPD4 — -MEM 



JMP 
FETCH 



VQtKQ 



STORE 4TH WORD 



STORE JRST WORD 
FP50 BC 



STORE 2ND WORD 
FP5I BD 



FPD1 -I 



l^ACD 
FPD2 'I 



I — ACD + 1 



JMP 
FETCH 



STORE IP.ST WORD 
FP53 BF 



STORE 2ND WORD 



FALSE 




FP54 



~z¥~ 



POl — PC 



JMP 
FETCH 



FETCH, sht.i 



II52IEOI5 



H 



SKIP INCREMENT PC 





FP55 CI 


(RETURN) 




FLOAT POINT WTERFACE 
(FPU— MEM , FP^-'XCS^FSKIP) 


FP34, SHT. 13 
FP35, SHT. 13 




TMP04-TMP0 
ALU — MAR 

RETURN 




FP35, SHT. 13 
FP 36, SHT. 13 
FP4S, SHT. 14 
FP47 , SHT. 14 


FP4S, SHT. 14 
FP47, SHT. 14 
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\ OCCIMAL ^ 












MATIRUU.' 








.XXX ^*4MS 
.XXXX Ai*?QOI< 




































>E ':-- ' '. 














omty^uU^ 


•/„ 




nwsu* 








CMC 




™ cvp ,v ;;-;-hOGRM 

Fi; . CHART 










CHOT 






www 






N.WT MJMMEM 


HCXT A3HWLY 


OTT 




BT / COMPUTERVISION CORP. 








"fiOtlE 


NO. . . _ - w ■ ! -' 


, 


swwnntc 


OATE 
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REMOVE ALL lURRS 
AN0 SHARP cows 


ST--' 


tttcf* ~ pnSJ man 



8 



( 



RESET 




( 



DOflTMPTOfl HIGH 
LOCATION IN PAGE 
TO 5EE THAT NEXT 
ADDRESS CNTRL LOGIC 
CRN HOLD ft LARGE 
RRD.STOP IF NO TUMP 
OCCURS. 




HITMP0 





HITMP1 



IPS 



TRUE^ 



SEE IF WE CRN CROSS 
PAGE BOUNDARY Bf 
TMPING TO HIGH RftD 
INPAGE1.STOPIFNO 
TUMP OCCURS. 





^DIRG 



130 



FALS|. 



TUMP TO MICR0D1AG- 
NOSTIC ENTRY. STOP 
IF NO TUMP OCCURS. 



TRUE 




CALL 
LNKHDL 



CALL LINK HANDLER 
TO DETERMINE WHERE 
TO GO TO NEXT. 



(CALL} 

LNKHDL 

.(SHTZtJ 



(RETURN) 



( 





T71PTST 111 




132 


I LOADR 

LDRHIl 


TRF 







CHECK THAT R-REC 
CAN HOLD fl HIGH RftD. 



TUMP TO HIGH RAD 
IN PAGE 






LDRHIl IF5 




IFt 


fALSE 


LOflDR 

LDRLO0 


TRT 


> »» 


1 



CHECK THAT R-REG 
CAN HOLD A LOW RAD, 



TUMP TO LOW RAD. 
IN PAGE 




TRUE 



( 




RETURN TO TMPTST 
ROUTINE. 





TMPRTN 134 




135 


TRUE 


LOAD R 
TMPERL 


TSRF 
ERRHDL 







LOAD ERROR HALT 
INTO R-REG. 



MAKE SURE WE DO 
NOT TUMP. 




tD52iE0l5 



Tl 



FALSE 



-(jSHTIt) 



ERRHDL, 

(sura 



TO 
ERRHDL 
tSHT2C) 



MlCRODlfiGNOSTIC ENTRY 

NEXT ADDRESS CONTROL 
LOGIC TEST 



( 
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NEXT ASSCHBU 
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TOLCTAWCtS 



DCCJKAL 
.XX -h x» 
.XXX • * .005 
.XXXX >*}.OOIQ 

•HACTICNA1"* l/M 
ANSW.AH ■ * PO& 



aO.DAVICftON 



tWWj- 



;2^ 



SErSHEETl 



FLOW CHfiRTS 
CVP MICROPROGRAM 



NONE 



3? DS2IE0IB 



r!5 „27 



( 



8 



137 



(RETURN) 



(SHTI5)- 



"T5RT 
TSRHIl 



BEGIN CHECKING THE 
MICROSEQUENCER STACK 



(CALL) 
TSRHIl 





138 






T5R1 13^ 






TSRT 
TSR1 




TSRT 
TSRHIl 












1 




BUMP THE 


.REPEAT THE TEST 



STACK POINTER 



(CALL) 

TSRHIl 



(RETURN) 



( 





I3A 




T5R2 


136 




TSRT 
TSR2 


TSRF 
TSRHIl 











BUMP THE 
STACK POINTER 



(CALL) 



c 



« 


TSRHIl IF3 




TSRT 
LOTSRt 





LOAD ft HIGH RAD 
ON THE STACK 



(CALL) 



( 



LOAD A LOW RAD 
ON THE STACK 



(CALL) 



LORTN1 



103 



RTNT 

TMPER1 



RETURN TO THE LOW 
RAD. STOP IF NO RE- 
TURN. 



REPEAT THE TEST 



(return) 



(CALL) 
JSRHII 





I3C 




TSR3 I3D 






TSRF 
TSR3 




CALL 
TSRHIl 










BUriPTHE STACK POINTER REPEAT THE TEST * 



(RETURN) 



13E 



(CALL) 
TSRHIl 



CALL 
LNKHDL 



ONE FINAL TIME 



(return) 



AT THIS POINT WE WILL HAVE 
CHECKED THE R-REG ? EACH 
OF THE FOUR MICROSEQUENCER 
STACK LOCATIONS TO HOLD 
HIGH ( LOW RAD'S. 



(CALL) 

LNKHDL 

' '(SHT 20.) 

fRETURN 

5HT 17) 





(CALL) 
LOTSR1 



(RETURN) 




(RETURN) 



RETURN TO 
CALLING, ROUTINE 



gSFB) 



(CALL) 
LORTN1 




(RETURN) 



RETURN TO 
THE HIGH RAD 



I DS2IE0I5 



TO 
JMPER I 
(SHT27) 



H 




(RETURN) 



NEXT ADDRESS CONTROL 
LOGIC TEST 



i 



THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION 
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVISION CORPORATION. 



MRT HUMtlH 



NEXT A»StllBt.r 



COMPUTERVISION CORP. 



Bedfofd, Massachusetts 01730 



TQLgRAWCtS 



DECIMAL 
.XX «4.0I 
,XXX ■ t .009 
.XXXX ■4.0010 
FNACTKKAL-* I/M 
MKULM ■ * 1*00* 



HODflVlDSOH 3-78 



vm*. 



vmunme. vert 



-±z 



AW WARP EOOES 



SEE SHEET I 



MYIUOM DESCRIPTION 



!¥Ra FLOW CHARTS 
CVP MiCROPROGRAH 



NONE 



WD52IE015 



tHgrrlC* of Zl 



8 



( 



(RETURN) 



THIS SUBTEST CHECKS THE HZERO 
TEST CONDITION AND SOME BASIC ALU 
FUNCTIONS £ DATA PATHS. 





AZRT5T I3F 




140 


LOAD R 

RLUER1 




-1 TO B0 

ALU-* I 

TSRT 
ERRHDL 







LOAD R WITH ERROR 
HALT ADDRESS. 




false: 



IN1T B0 $ IBUF AND 
"CHECK AZRO ON A NON- 
HERO ALU CONDITION, 




TRUE 



TRUE 



CLEAR B0£ IBUF AND 
CHECK AZRO FOR A 
ZERO ALU OUTPUT 
CONDITION. WE NOW 
HRVE SOME CONFIDENCE 
THAT AZRO CONDITION 
WORKS. A MORE EXTEN- 
SIVE TEST WILL BE 
DONE LATE:R,0N AZRO. 



( 



f 

TO 
ERRHDL 
(SHT2C) 



FALSE 



f 

TO 
ERRHDL, 
C5HT2C) 



THE FOLLOWING SERIES OF TESTS CHECKOUT THE DRTfl PATH FROM THE ALU TO 
THE IBUF THRU THE INTERNAL BUS FOR BIT PICK-UP5 AND DROPS. B-PORT LOADS 
ARE ALSO TESTED. ALSO SOME BASIC ALU FUNCTIONS, INVERT, NEGATE (2'5 COMPLI- 
MENT), INCREMENT AND DECREMENT ARE TESTED. 



"DATA1 



( 



IBUF-»Q 
ttBUF=0] 

ALU- 




TRUE 



CHECK DATA PATH FROM 
IBUF TO ALU OUT WITH ALL 
ZEROES. BRANCH IF ERROR. 




NEGTS1 



144 



(80=1) 
ALU- 



FRLSE 



FALSE 



CHECK INCREMENT 
INSTRUCTIONS WITH 
NO CARRY. BRANCH IF 
ALUOUT = 0;ERROR. 



I 

TO 
ERRHDL 
T2t) 




-bsj -*m 

(B0=-l) 
RLU-*I 



(SHT2 



TRUE 



♦ 

TO 

ERRHDL 

(SHT21) 



CHECK NEGATE INSTRUC- 
TIONS FOR BITS STUCK 
AT "0." BRANCH IF RE- 
SULT IS ZERO; ERROR. 




NEGT5T2 I4C 



W+l— »B0 
RLU- 



TRUE 



CHECK INCREMENT 
INSTRUCTIONS WITH 
ALL CARRIES. BRANCH 
FflLU OUT #0; ERROR. 



t 

TO 
ERRHDL 
(SHT2C) 



-B0- 



-►B0 , 
(B0=0) 



ALU-»I 



FALSE 



CHECK NEGATE INSTRUC- 
TIONS FOR BITS STUCK 
AT'T BRANCH IF RE- 
SULT IS #HER0;ERROR. 




TRUE 



t 

TO 
ERRHDL 
(SHT2&) 



FALSE 



t 

TO 
ERRHDL 
&HT2Q 



( 



DATR2 



147 




JSRT 

ERRHDL 



FALSE 



WIT IBUF WITH ALL"1S." 



IBUF*l-»a 

ALU-H 

TSRF 
ERRHDL 



CHECK DATA PATH FROM 
IBUF TO ALU OUT WITH 
ALLTS."INCRDATA £ 
BRANCH IF #0; ERROR. 



I 

TO 
ERRHDL 
ISHT2C) 




DECTS1 



TRUE 



B-l— »B0 

(Ba=-2) 

ALU-* I 

TSRT 

, ERRHDL , 

CHECK DECREMENT 



INSTRUCTIONS WITH 
CARRIES. IE, 
lllll + lllll=IIIIIO=-;2 
BRANCH IF =0;ERROR. 



¥ 

TO 
ERRHQL 
(SHT 2C) 




FALSE 




DECT52 



NOTB0-»B0 
RLU— »I 



FALSE 



CHECKTS" COMPLIMENT 
INSTRUCTIONS. BRANCH 
IF RESULT = 0; ERROR. 



(B0=0) 



ALU- 



J5RF 
ERRHDL 



TRUE 



CHECK DECREMENT 
INSTRUCTION WITH 
NO CARRY. 



T 

TO 

ERRHDL, 
(SHT2C) 




TRUE 



J4C 



CALL 

LNKHDL 



ID52IE0I5 



LNKHDL, 

'(RETURN 
SHT 18) 



I 

TO 

ERRHDL 
(SHT2C) 



AZRO TEST 

DATH PATH AND BRSIC 

ALU FUNCTION TEST 






I 



IMS MAKING CONTAINS INFORMATION PROPRIETARY TO COMWTERVISKM 
CORPORATION AND IS NOT TO BE USED OK REPRODUCED WITHOUT PERMIS- 

wow ef computcrvisioh corporation. 



r-*s 



MCXT UKlfcT 



COMPUTERVISION CORR 

201 Burlington Road 
Bcdfocd,M"tarhineta 01730 



TQlgHANCCS 



DECIMAL 
.XX »* jOI 

.XXX ■ * .009 
.XXXX «*.OOIO 
MUCTlONAL-i 1/M 
ANSUUUt - ± r*oo 



■WftDAyiDSOH, 



»«->: 



REMOVE AU. »UMtS 



5EE SHEET 1 



RgVlgOH DOCMPTIQW 



T,TL£ FLOW CHARTS 
CVP MiCROPRQGRQrl 



NONE 



'D52IE0I5 



17 or 27, 



( 



8 



ROUTINE TO CHECK THE DtJ FUNCTION RND THE B-LATCH TO IBUF 
DATA PATH. AFTER RUNNINo THIS TEST, WE WILL HAVE CONFIDENCE 
!N THE RRITHEMETIC ADD, IN RHRO CONDITION, flNO IN THE ABILITY 
OF B0 UNO a TO HOLD ANY DATA PATTERN. 



(return) 



;ADDTST 



I4D 



(RETURN! 



CLR- 
ALU- 



T5R 
REGINI 



INIT Q AND CALL 
REGINI SUBROUTINE 
TO INIT FIRST A ALU 
REGsXb0-83V 



flDLOOP 



IU 



i — - 



(call) 

REGINI 
&HT2C.) 




TRUE 



LOflOR 
RDDEftl 



DECR B0 AND LOAD IT 
INTO B2 AND IBUF. 
LOAD R WITH ERROR 
H«LT .ADDRESS. 




151 



CTF 

ADLOOP 



TRUE 



CALL 
LNKHDL 



INCREMENT Q AND 
LOOP IF NOT DONE 
YET. 



(CALL) 

LNKHDL 

tSHT2t) 



( 



TO 
ERRHDL 
(SHT2C) 



TEST TO CHECK THE RLU 
SUBTRACT FUNCTION. 



(RETURN) 



SU8TST 



( 




(RETURN) 



INIT 3=-l AND CflLL 
REGINI TO INIT FIRST 
A ALU REGS. 



153 



R2-BZ 



ALU— »I 



LORD R 
SU8ER1 



THIS SUBTRACT FUNC- 
TION TEST CHECKS 
FOR BITS STUCK AT*0." 




TSRF 
ERRHDL 



INC LRST RESULTS 
AND TEST FOR 0. 
BRANCH IF ERROR. 



(CALL) 
REGINI 
(5HT 26) 



TRUE 




15b 



TRUE 



FALSE 

t 

TO 

ERRHDL 

(SHT2C.) 



THIS INSTRUCTION 
TESTS FOR BITS 
STUCK AT "l'. - BRANCH 
IF ERROR. 



CflLL 
LNKHDL 



rALSE 



TO 
ERRHDL 
(SHT2C) 



(crll) 

LNKHDL 
(SHT2C1 

Return 

SHTI9) 



B 



( 



ID52IEOI5 



¥ 



ADD TEST 
SUBTRACT TEST 



( 



IMS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISKW 
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERV1SJON CORPORATION. 



MATBtUU.1 



r-%^> 



^^ 



MEXT ASSEMBLY 



P«OJ>flMDSON3-Ta 



COMPUTERVISION CORP. 

201 Burlington Road 

Bedford, Massachusetts 01730 



DECIMAL 
.XX ■ *.0t 
.XXX * * .005 
.XXXX «*.00I0 
FRACTIONAL" ib*4 
ANGULAR ■ * 1*00' 



tWNATURC PATE 



SEE SHEET! 



REVISION OESOWTION 



FLOW CHARTS 
CVP MICROPROGRAM 



DS2IEOI5 



»T. nf | S ncrrl8 or27sNirn 



8 



( 



THSS ROUTINE CHECKS THE ABILITY OF ALL REGISTERS 
TO CONTAIN ANY PATTERN, IT ALSO CHECKS FOR REGIS- 
TER ADDRESSING ERRORS, AND TESTS THE A-LATCH TO 
1BUF DATA PATH, 



( 



I5B TO l(.i 









►Bl 


ALU »I 


URN) 


»B2 


ALU — »I 




REGTST I5T 




_ »B3 


ALU ►! 










. — »B0 
ALU— »I 

LORD R 
REGER1 




1 1 

1 | 
1 ' 








1 j 
1 | 

k — »BI4 
»B!5 . 


ALU »I 

RLU — *l 


I> 
R 
Hf 


IIT B0 AND LOAD 
•REG WITH ERROf 
1LT ADDRESS. 


i 










T5RF 
ERRHDL 



.TRUE 
flZRO > V 




INIT ALL REGISTERS TO CONTAIN 0.TE5T AND 
BRANCH IF ERROR. 



f 

TO 
ERRHQL V 
(SHT 26) 



:STRE& 



14T TO 175 



BH-1- 

BZ+L- 

S3+1 - 
I 

I 



BM+1 



815+1- 



►ftt LBA ALU-»I CALL REGHDL 
► A2 LBA ALU ->I CALL REGHDL 

'A3 LBA ALU— »I CALL REGHDL 

I 
I 
I 
I 
I 
•AI4 LBA ALU— »I CALL REGHDL 

►AIS LBA ALU— *I CALL REGHDL 



INCREMENT EACH REGISER (EXCEPT B0) 
SEGUE.NCIALLY AND T5R TO THE REGHDL SUB 
ROUTINE TO CHECK THE TEST RESULTS. 



(RETURN) 





I7(. 


B0-1 — »Q 
ALU — ►MAR 

CTF 
STREG 





FALSE 



(CALL) DECREMENT B0 TO A 

< REGHDL NEW DATA PATTERN 

AND REPEAT THE TEST 
IF RESULT PZERO. 




( 



(CALL) 



REGHDL ICE 



IBUF+B0- 




ICF 



TRUE 



ADD IBUF CONTENTS 
TO B0. RESULT SHOULD 
BE ft BRANCH IF ERROR. 



RETURN 



FALSE 



(RETURN) 



ID52IE0I5 



" 

TO 
ERRHDL 
(SHT 26) 



E 



( 



THIS DMWIMG OOWTAJNS INFORMATION FWF1HETAIW TO COMPUTDWISKW 
COtWKUTION AND IS NOT TO BE USED OR REWtOOUCED WITHOUT DERMIS 
t)OW OF COHPUTEBVKION CORPORATION. 



ALU INTERNAL REGISTER TE5T 



NEXT ASWLT 



DNNQ.MVIDSON 



COMPUTERVISION CORR 

Ml Burlington Road 

Bediotd. Massachusetts 01730 



TQLCTANCgS 



DECIMAL 

.XX ** .01 

.XXX ■ i .003 
.XXXX « 4.0010 

nucnoMAL.«*i/t{i 

MtUUW ■ * l*QO P 



twwrewg MTI 



SEE SHEET 1 



nevitiON 0£*aan-iaH 



T "" FLOW ORRTS 
CVP MiCRQPRQGRRrl 



D52IE0I5 



r ft*n 



( 



THE FOLLOWING TESTS CHECK THE LOGICAL FUNCTIONS OF THE ALU. 



(RETURN) 



(RETURN) 



LOGIC 



178 



-1TO Q 
ALU — >I 

CALL 

REGINI 



ORTST 17*) 



XORT3T 



INIT Q AND THE 
FIRST A ALU REGIS- 
TERS. 



(CALL) 

REGINI 

M(SHT24) 



A2 V B3 — »q 

ALU— *I 

LOAD Ft 
LOGER1 



CHECK FOR BITS STOCK 
fiT"0." LOAD R WITH ER- 
ROR HALT LOCATION, 




TRUE 



INCREMENT PREVIOUS 

RESULT TO SEE IF IT 

WAS-1. 

BRANCH IF ERROR. 




TSRF 

ERRHOL 



TRUE 



FALSE 



CHECK FOR BITS STUCK 
AT'l'SYORMG 
WITH ITSELF. 




TSRF 

ERRHDL 



TRUE 



R2 V B3 >Q 

. ALU ►! 



TO 
ERHHOU 
(SHT 2C.) 



FALSE 



" 

TO 

ERRHDL 

C5HT2C) 



XOR ALL l'S WITH IT- 
SELF TO CHECK FOR 
. BITS STUCK AT "If 
RESULT SHOULD = ft 
BRANCH IF ERROR, 



FALSE 



t 
TO 
ERRHDL 
(SHT 2t) 



XOR 'I25V252 PAT- 
TERN TO CHECK FOR 
BITS STUCK AT "0? 
RESULT SHOULD - -1 



( 




TO 
£RRHDL 
(5HT2t) 



( 



ANDTST 



17 F 




T5RF 

ERRHDL 



TRUE 



INCREMENT Q TO CHECK 
THAT LAST RESULT 
YIELDED THE EPECTeD 
DATA, BRANCH IF ERROR, 




TSRF 

ERRHOL 



TRUE 



FALSE 



AND"125"? '252' PAT- 
TERN =0, CHECKS FOR 
' BITS STUCK AT" IV 
BRANCH IF ERROR, 



( 



t 

TO 
ERRHDL, 
©HT 2C) 




TSRT 

ERRHDL 



FALSE 



FALSE 



AND ALL l'S WITH IT- 
SELF TO GET -1.THI5 
CHECKS FOR BITS 
STUCK AT0, 



t 

TO 

ERRHDL 

(SHT 2t) 




182 



TSRF 

ERRHDL 



TRUE 



TRUE 



T 
TO 

ERRHDL 
(SHT 24,) 



INCREMENT PREVIOUS 
RESULT TO SEE IF IT 
WAS -1. 
BRANCH IF ERROR. 



CALL 
LNKHDL 



FALSE 



" 

TO 

ERRHDL 

&HT2C) 



(CALL} 

LNKHQL. 

SHT2C' 

■fcsras 



B 



TDS21E015 



K 



LOGICAL ALU FUNCTION TEST 



( 



TH(S DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERYISION 
CORPORATION AND IS NOT TO K U$£D OR REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVISION CORPORATION. 



MRTMMREK 



MEXT ASSCJWLT 



COMPUTERVISION CORP. 

201 Budinjton Road 

Bedford, Massachusetts 01730 



TQLgRAHCES 



MCI HAL 

.«; * * .01 
.XXX > * .005 

JtXXX »*.O0IO 
PRACTl01WL,i±|/M 
* l«00 



DWtDIWJtDSON. 



*\y '. ^ 



SEE SHEET 1 



RgVIMOW DCSCRMmOM 



FLOW CHARTS 
CVP MCROPROGRflH 



*CALC ' 

:-<onE 



D52IE0I5 



t20«.27 



8 



( 



'05> 



%, \v 



■) \ ., 



return) 



(return) 





5HFTST 183 




, 'C .'. 




*20(8) — »B5 
ALU — »I 




CALL 
REGINI 












NIT B5 COUNTEF 




INIT B0-B3 


1 



SHF1 



1-^- 



( 



( 



( 



(CALL) 
J1E&INI 
♦5HT2C) 



185 



A3 — »Q 

(L5LBQ AlC) 

ALU— »I 

LOADR 
SHFER1 



FALSE 



DEC B5 



ALU- 



CTF 
5HFi 



SHIFT LEFT CONTENTS 
OF A3 INTO Q, 1 BIT fiT 
RTIME, LOAD R WITH 
ERROR HALT. 



DECREMENT COUNTER 
DONE? BRANCH IF NOT. 




TRUE 






*a0(8) >B5 

ALU— ♦! 



_JNIT COUNTER 



SHF2 



tee 



A3 — >Q 

(LSLBQ MDV) 

ALU— »I 



SHIFT LEFT CONTENTS 
OF Q INTO B3. . 




DECR B5 



ALU — »•! 



TRUE 



ISA 



*20(8) — »B5 
ALU— »I 



INIT COUNTER 



l 1 



SHF3 



I8B 



A3— ►©. 
(ASLBQ MDV) 

ALU— »I 



DECR 



ALU- 



FftLSE 



SHIFT RIGHT CONTENTS 
OF A3 INTO Q. 



DECREMENT COUNTER. 
BRANCH TO SHF3 IF 
NOT DONE. 




TRUE 




I8E 



T5RF 

ERRHDL 



.TRUE 



CHECK THAT Q CONTAINS 
THE DESIRED RESULT. 
8RHNCH IF ERROR. 



T 

TO 



CALL 
LNKHDL 



FRL5E 



ERRHDL 
26) 



©HT2&) 



DECREHENT COUNTER. 
BRANCH TO 5HF2 IF NOT 
DONE. 

I 






s - -" 



(CALL) 
LNKHDL 

,dSHT2C.) 

Return 

SHT22 



1DS2IE0I5 



H 



( 



5HIFT TEST 



THIS DRAWING CONTAINS INFORMATION MttlTBItrWlY TO COMPUTERVtStOH 
OOWORATKHS AND 13 NOT TO BE USE0 Oft REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTEAViSION CORPORATION. 



MATUttAL"* 

/OK-/ 



/TO 



WWT HUM1W 



rues 



MCXT ASSIWW.V 



COMPUTERVI30N CORR 

Ml Burlington Road 

Bedford, Massachusetts 01730 



TOLERANCES 



OCClMAL 
xx *i.OI 
XXX « * .009 
XSCXX >*.OQIO 
FRACTIONAL* ± I/K4 
iiMwua i 1*00 



■O.DWlOSGN 



?-?_>^n 



SiawATUWC DATE 



SEE SHEET 1 



REVtHON DESCRIPTION 



FLOW CHRRTS 
CVP MICROPROGRAM 



KALE 

NONE 



DS2E0I5 



8 



( 



( 



THIS SUBTEST INSURES THE INTEGRITY 
OF THE CPU COUNTER. 



(RETURN) 







CNTST1 I8F 








— t» 50 










_ALU — »CTR 










LOflDR 
CTERl 




TSRF 
ERR HDL 




.'" WIT COUNTER Wfl 


"H TEST FOB BIT PICKU 




CNTST2 



Ml 



TRUE 



ALL 0'S. LOAD ERROR 
HALT LOCUTION INTO R. 



ON THE INPUT LINES. 
IS IT 0? BRANCH IF NOT; 
ERROR. 



'357(8) » Bf3 

ALU ► CTR 



CTLOOP 192 



FALSE 



INIT COUNTER WITH 
HIGHEST VALUE IT 
CAN HOLD, 



DECR B0,CTR 
ALU— *l 



DECREMENT BOTH 
THE COUNTER AND E 



f 

TO 
CTERl 
CSH7 27} 



( 



( 




pcTZ = i; 

Q = 0ORl) 



(CCTZ-0 
Q=lf 



00 fl MULTlWflY BRANCH 
TO MULTST MULTST+1, 
OR MULTST+2, DEPEND- 
ING ON STATE OF CCTZ 
AND Q BIT. 



(CCT2 = 
Q=0) 



T1ULTST 



IF0 



CTLOOP 



► TO 
CTLOOP 



1F1 



TMP 
CTLOOP 



ENTER IN ONE OF THESE TWO LOCUTIONS IF WE ARE 
NOT THROUGH DECREMENTING THE COUNTER YET. 



»- TO 
CTLOOP 



ire 



TMP 
DUNDEC 



ENTER HERE WHEN 
COUNTER -0. WE'RE 
DONE. 




[DS2IE0I5 



K 



TUMP HERE WHEN 
COUNTER = 0. TEST 
THAT B0=0, BRANCH 
IF ERROR. 



CALL 
LNKHDL 



FALSE 



(CALL) 

LNKHDL 

(SHT 24) 

, /RETURN 

T SHT 23 



" 

TO 

5RRHDL 

JjHTZC) 



WCWWIW COKTAINS INRMMATtON PROPRIETARY TO COMPUTERY1SION 
tUWUMTIOH AND IS NOT 70 BE USED OR REPRODUCED WITHOUT PERHIS- 
XOH OP COHTUTEIMSIOH CORPORATION. 



CPU COUNTER SUBTEST 



r^y 



gMT NUMBER. 



/-^ 



HCXT AS3CW6LT 



COMPUTERVISION CORR 

201 Burlington Road 

Bedford, Massachusetts 01730 



TOLERAHCj*. 



DCCJMAL 

JtO a * .005 
JCVK «*.00IO 

n«cnoN*L»«i/*4 

*WOUUW« * i*oo 7 



WQ.5flVHDSeH 



azi~ 



SEE SHEET 1 



REVISION OESCNJPTKM 



T,T " FLOW CHARTS 
CVP niCROPRQGRRfl 



'SCALE 

NOKE 



DS2IE0I5 



t£2 w Z7 



( 



8 



( 



TEST TO CHECK THE MEM/DATA6US "i 
STATE, CHECK THE IR BITS 0-7, AND 
CHECH THE V C" AND "CSAVE'TEST CON- 
DITIONS. 



(RETURN) 





M15TST l?C 






HEMBUS » I 

LORD R 

rllSER 1 


IBUF — m 

TSRF 
ERRHDL 








TRUE 



OATABUS - 



IBUF- 




FflLSE 



TO 
ERRHDL 
(SHT 24.) 



- 




IRTST1 |<Jfi 




196 




TRUE 


*30(8) — »Q 
.. RLU ►! 


SWPI D — »<3 

ALU— ► !, IR 

CALL 

REGINI 













REGIMI, 5HZ(o 



FALSE 



IORD IR TO CHOOSE A0 AS THE SOURCE REGISTER. 
£3 AS THE DESTINATION REGISTERING TO ' 
JEQKCE IR0 FALSE. 



TO 

ERRHDL 
PHT24) 



RETURN 
ICD.SHSi ■ 



ACS-+BACD 
(A0— *B3) 



T5RT 
ERRHDL 



TRANSFER CONTENTS 
OF A0 TO BS.TEST IR0 
.CONDITION. BRANCH IF 
TRUE; ERROR. 




FALSE 



-1- 



► B0 



g% 



TRUE 



TO 
RHDL 



INIT B0 TO PREPARE 
FOR NEXT TRANSFER. 



* 140(8)— *Q 
RLU ►! 



SWPI D >R 

ALU ► !, IR 



LOAD IR TO CHOOSE A3 AS THE SOURCE REGISTER, 
B0 AS THE DESTINATION REGISTERING TO FORCE 
IR5 FALSE TEST CONDITION. 



fiCS- 
(A3- 



► BRCO 

► 3(5) 



TSRT 

ERRHDL 



TRANSFER CONTENTS 
OF A3 TO B0. TEST IRS 
CONDITION, BRANCH IF 
TRUE; ERROR. 




FALSE 




TRUE 



*2C.0(6) — *Q 
ALU — ► ! 



TEST B0 = 0. BRANCH 
IF NOT; ERROR. 



HT 26) 



TRUE 



I 

TO 
ERRHDL 
(SHT Zl) 



IA3 



SWPI D— »Q 
ALU— H,1R 



FRLSE 



5FT A-SOURC= Al, B-DE5TINhTION = B2,F0RCE 
IR0=TRU£. 



* 

TO 
ERRHDL 
6HT24) 



\M 



ACS— *BACD 
(Al »B2) 




TRUE 


»B1 

ALU— ►! 




* 114(3) — »Q 

ALU — H 
T05TAT 




SWPI D ► R 

ALU — ► I.IR 

TSRT 
ERRHDL 









TRANSFER CONTENTS 

OF Ai TO B2.TEST IR0 

.TRUE.BRANCH IF ERROR. 



FALSE 



INIT Bl TO PREPARE 
FOR NEXT TRANSFER. 



SET A-SOURCE = R2, B-DESTINATION^Bl, FORCE 
IR5=TAUE,AND FORCE "C" FALSE TEST CON- 
DITION.TEST V C"AND BRANCH IF ERROR. 



t 

TO 
ERRHDL 
(SHT 21) 




FALSE 




TRUE 



TRANSFER CONTENTS 
OF A2T0B1.TESTIRS 
TRUE,BRANCH IF ERROR. 




B 



75RF 
ERRHDL 



IDS2IE0I5 



TRUE 



-*■ TO 
IRTST2 
(SHT 24) 



K 



FRLSE 



I 

TO 
ERRHDL 
&HT24) 



TEST Bl FOR EXPECTED 
CONTENTS. BRANCH iF 
ERROR.THIS ALSO INITS 
IR FOR THE NEXT PART 
OF THIS TEST. 



FALSE 



TO 
ERRHDL 
$HT2t) 



MISCELLANEOUS TESTS 



TMtS DRAWINC CONTAINS INFORMATION PROPRIETARY TO COMPUTERVIStON 
CORPORATION MO IS HOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVISIOH CORPORATION. 
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wgrr mscimut 



COMPUTERVISION CORR 



TflLERAHCCS 



DECIMAL 
.XX «4.0I 
.XXX ■ * .009 
.XXXX *±.00I0 
FRACTIONAL" ± l/M 
AJMWJW ■ * 1*00 



MMD.SRV1D50N 418 



m)7. yrq ! /^ 



MBHATVRF. PWt 



SEE SHEET 1 



RCVISOH OCTCMFTION 



FLOW CHRRTS 
CVP MICROPROGRAM 



JC*Lf „ 

no me 



'D52IE0I5 



t23q>27» 



8 



( 



6 



(SHT 23} 



( 



( 



( 



(RETURN) 







RTST2 IRfl 






-1 »S4 








_£RLL 
REGINI 






INIT 64 AND CALL 


f 



(CALL) 
REGINI 











-1 »B5 




I UNR 








ALU — »I 

TSRT 
ERRHDL 


INIT B5. 


TRANSFER TO B4 



REGINI TO INIT B0-B3. 



TEST IR7; BRANCH 
IF ERHOR. 




FRLSE 



#01 

RLU — 

tTOSTflT 



SWPI D- 



ALU- 



FORCE B-DEST =B5, FORCE C TRUE CONDITION. 
TEST; BRANCH IF ERROR. FORCE IR7 TRUE. 




TRUE 



ERRHDL 
(SHT&) 



FHLSE 



TO 
ERRHOt- 
(SHT2Q 




IB4 



T5RF 

ERRHDL 



TRANSFER 2 TO B5. 
TEST IR7 t BRANCH 
IF ERROR. 



FALSE 



| 

TO 
ERRHDL 
(SHT 24) 



IBS 



1B7 



8f — >INR 

ALU ► ! 




TSRF 

ERRHDL 



vTRUE. 



TO 
. CRYTST 
(SHT 25) 



TRANSFER 9 70 B3. 



TEST THAT R2 AND 
B3 BOTH CONTAIN t. 
BRANCH IF ERROR. 



FALSE 



TO 

ERRHDL 
6HT2&) 



TEST THAT A4 AND 
B5 BOTH CONTAINS!. 
BRANCH IF ERROR, 



FALSE 



TO 

ERRHOL 
$HT2fr) 



.TRUE 


*0Z — *-Q. 
RLU ►! 




SWPI D — »R 
ALU »I.IR 




► INR 

ALU ► ! 




*03 — »q 
ALU ►! 




SWPI D — XJ 
ALU — »I,IR 


* 1 


y — ^ — 












FORCE B-DEST=B2 




TRANSFER TO 82. FORCE B - DE5T - B3. 




' 



IDS2IE0I5 



E 



MISCELLANEOUS TESTS 



< 



TKtS DRAWING COKTMNS IKFCRMATJOM mOPRlETMW TO COMPUTERVISiON 

CORRORATXM AND b hot to k used or reproduced without PERMIS- 
SION OF COMPUTERVISWn CORPORATION. 



oj*-' 



HEXT MttHBLV 



COMPUTERVtSION CORP. 

201 Buritagtca Road 

Bedford, Masuduaett* 01730 



DECIMAL 
.XX ** jOI 
.XXX * * .OOS 
.XXXX -t.OOlO 
rTUCTWHAL"* l/M 

* 1*00 



0RWCX0WO30N 



tHHKHMt IDOTC 



r A- 



SEE SHEET 1 



Kvttttn oncnrnoN 



FLOW CHARTS 
CVP MICROPROGRAM 



ScaTS 

NOME 



"S DS2IE0I5 



T 24or27 



( 



( 



( 



i 



(SHT24) 





CRYTST IB8 






' 


;SflVTl IBA 






-1 »B1 

ALU — »I 




DECR Bl- — ► Bl 

ALU — »I 
T05TAT 




*200(&) *B0 

ALU ► ! 




SWPi D ►BJ3 

ALU >I 

T5RT 

ERRHDL 




' 








NIT Bl. 




FORCE *C" FALSE 


SET UP CONSTANTS IN IR TO FORCE "CSWE'TR 




CSAVF1 



IBD 



FALSE 



TEST "C" FALSE, BRANCH IF TRUE; ERROR. 



*4i(8)VB0-*E 
ALU— ► I.IR 



TRUE 



t 

TO 
ERRHDL 
(SHT2C) 



TORE CONSTANTS TO 
FORCE "CSAVE"TRUE. 



* 177(3) » Bl 

ALU ► ! 



BEGIN SETTING CON- 
STANTS TO FORCE 
"C5AVE" FALSE. 



SWPI 



ALU- 




TRUE 



HORE CONSTANTS TO 
FORCE *CSAVE" FALSE, 
TEST "C5AVE* TRUE 
CONDITION SET UP 
PREVIOUSLY: BRANCH 
IF ERROR. 



*377fe)VBl— >B1 
ALU— +I.1R 



FALSE 



STILL MORE CONSTANTS 
TO FORCE "CSAVE" FALSE. 







DECR B0 


NOP 




ALU »I 






1 


T5RT 

ERRHDL 



WAIT FOR XSAVE"SIG- 
NALTO GET LATCHED. 



SET UP TO FORCE 
"CSAYE'TRUE.TEST 
"CSAVE" FALSE CON- 
DITION SET UP PRE- 
VIOUSLY: BRANCH IF 
ERROR, 



ERRHDL 
(SHT2G) 





IC3 



TRUE 



TEST TSAVE" TRUE 
CONDITION SET UP IN 
PREVIOUS INSTRUCTION: 
BRANCH IF ERROR. 



CALL 
LNKHDL 



FALSE 



(CALL) 

LNKHDL 

(5HT21) 



TO 
ERRHDL 
(5HT24) 



RETURN 



FALSE 




CLEAN UP CODING PRIOR TO TUF1PING 
TO LOCATION 3. 



CLRP5 



ICG 



CLR BZB 
)ALU ► TOSTAT 



I 
MAR 



CLEAR PS <8rl4>, 
ALSO BEB. CLEAR 
ADDRESS AND DATA 
DISPLAY TO INDICATE 
THE MCRODIAGNOSTIC 
EXECUTED WITHOUT 
ERROR. 



IC7 



1DS21E0I5 



CCF 



7MP 
HALT 



K 



TO 
*-,HALT 
(5HT<J) 



TO 

RESET 
(SHT 15) 



MISCELLANEOUS TESTS 
CLEAN UP CODING 



TWS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION 
CORPORATION AND IS NOT TO K. USED OR REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTEJMSION CORPORATION. 



s~^S 



feMTJHMUII 



MEXT AS«tM«lT 



COMPUTERVISION CORR 

201 Burlington Road 

Bedford, Massachusetts 01 730 



TOLtRANCgS 



DECIMAL 
.** »i .01 
•XXX «*.0G3 
.XKXX «*.00(0 
WACnOMAL'* L" 



*v& 



"RDftVID^QN 5 '76 



■KMATUHC HATE 



SEE SHEET I 



KVIWOK OCtOOPTION 



r,TLt FLOW CHARTS 
CVP niCROPROGRRfl 



DS2IE0I5 



SHCtT^^Of 2? SWEETS 



( 



8 



DIAGNOSTIC SUBROUTINES 



SUBROUTINE TO INITIALIZE 
ALU REGISTERS 60 THRU S3. 



(CALL) 
(SHT 18) 
(SHT 20 
(SHT 21 ) 
(SHT 23) 
(SHT 24) 



REGINI 



IC8 



c.-c 



ICD 



CLR B8 
ALU — ► ! 



IN1T B(5 = 0. 



-1 >81 

ALU — »™r 




* 125(8) — »82 
ALU »I 




5WPI DVB 2 
ALU — »I 




*252(&) >B3 

ALU »I 




SWPI 0VB3 
ALU >l 

RETURN 














INIT 61 = -1. 




LOAD 125(B) TO B2. 


25(8)V i25000IS)T 
32 = 052525(8). 


82 


~OAD 252(8) TO BS 


252 V 052000(8)|0 B2 

82= 12.5252 (.8). f 



return) 

SHT 16) 

:SHT20) 

,SHT2 

5HT2 

LSHTi 



< 



THIS SUBROUTINE Hft5 A CALL AT 
THE; END OF EVERY SUBTEST. 




LNKHDL 



IOST 



I 



FS- 



► IR 



RTNF 



SAVE REGISTER AD- 
DRESS SWITCHES IN 
IR.TEST MODE? RE- 
TURN IF NOT. 



( 



THIS SUBROUTINE HAS A CALL 
IN EVERY SUBTEST, 




LNK1 



ID1 



ID 2. 



1D3 



DEFREV *60 

ALU *l 



SWPI >D 

LSL5 >B0 



DISPLAY THE DEFIN- 
ITION FILE REVISION 
IN THE DATA DISPLAY 



5RCREV V Bflf-*B 
ALU ►! 



"OR* IN THE SOURCE FILE 
REVISION HMD DISPLAY IT, 



ID4 



MICREV— »■ Q 
ALU ► MAR 



DISPLAY THE MAJOR 
MICROCODE REVISION 
INTHE ADDRESS DIS- 
PLAY. 




IDC 



FALSE . 



5T0P 



TEST SWITCH "15 OF 
THE DATA SWITCHES. 
BRANCH IFSWITCH 15 
EQUALS 1 



CONSOLE 
DECODE 



TRUE 



GOV 
(CONCi)*- 



\V7 



(5HT2T) 



1D52IE0IE 



(CALL. 
(SHT 15 
(SHT n 
(SHT 18 

sum 

(SHT 2< 
(SHT 21 
(SHT 22, 
(SHT 23 
(SHT2< 
gHT 25) 



ERRHDL 



1D8 



FS — »IR 



TRF 

EBR1 



TEST MODE ? TUMP 
TO CONTENTS OF R 
IF NOT. 




tmz 



»^CON[T) »-(SHT 27) 



FALSE 



TO ADDRESS 

SPECIFIED IN 
.R-REGISTER. 



TEST DATA SW!TCH"0" 
TO SEE IF WE SHOULD 
HALT ON ERROR.T'JtlP 
TO ADDRESS SPECIFIED 
IN R-REGISTER IF SO. 



FALSE 



TO ADDRESS 
SPECIFIEO IN 
,R- REGISTER. 



DIAGNOSTIC SUBROUTINE 



(SHT2T) 



(SHT 27) 



( 



THIS OftAWtNQ CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION 
CORPORATION AND IS NOT TO B£ USED Oft REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVISION CORPORATION. 



WftTWUMMB 



■CXT ASSEMBLY 



COMPUTERVISION CORP. 

301 Buriinpoc Road 

Bedford, Mawachuagto 01730 



TOLERANCE* 



DECIMAL 
.XX «*.OI 
.XXX * 1 .009 
.XXXX '4.0010 
FRACTIONAL"* !/•» 
ANGULAR » i l*OO r 



OWI0.0WIOSON vTft 



SIWWTUTC DATE 



SEE SHEET 1 



REVISION OESCWPTIOM 



T,tL * FLOW CHARTS 
CVP MICROPROGRAM 



■MLf 

iijNE 



CDS2IE0I5 



tMtrZL &Z1 want 



■MHM MBM 



( 



( 



( 



(SHT 10) 



(coNtT) 



(SHT2C) 



.COND 





TMPER1 10B 






IDC 


(5HT&) 




TMPL 011 


«0l »Q 








'. 






ALU — »MAR 








„ 










STOP 


TMP 
TMPL 






TMP 
TMPTST 



-(5HTI5) 



RLUER1 IDC 






IDE 


fcHT«T 




ffZROL (512 




*J32 »Q 






r . 




»- 


ALU ►MAR 








„ 










STOP 


TMP 
AZROL 






TMP 
RZRTST 





(SHTZ4) 



ADDER! IDF 



*i?3 »Q 

ALU — ► MAR 



1E0 



STOP Tf1P 

a ' 0P BDDL 



(sht&; 



flDDL 013 



(SHT2) 



subl an 



V 



-»^5HTI8) 



(SHT 2£) 




(SHT*) 



-»^HTW) 



STOP 



TMP 

LOGtCL 



TMP 

LOGIC 



(SHTS) 



COND 





SHFER1 IE? 






1E6 




SHiFTL 017 


















*07 »Q 








► ' 'V 






ALU ► MAR 


















STOP 


TMP 

5HIFTL 






TMP 
5HFTST 



(SHT2I) 
(SHT&) 



►(SHT 2!) 



CTER1 lE^ 



#10(6) » 9 

ALU — »MAR 



STOP ^MP 
31 Ur CNTRL 



"COND 



TMP 
CNTST1 



(SHTI7) 




■tSHTie) 



-*-(5WT20) 



— »-§HTZZ) 



(5HT&) 



MISER 1 1E B 

#li(e) ► Q 

ALU *MflR 



<^ondJ) 

JEC (SHT 24)^"*' " 



<- T np TMP 
5T0P MISCL 



miscl g» 



i*~ 



TMP 
MISTST 



-*»(SHT23) 



D5ZIEOI5 



(con?) 

(SHT 26) 



LOOPTS 0i0 



. RETURN 



( 



• (SHJ 25) 




(SHT 25) 



ERROR HALTS AND COND UNKS 



7MS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVTSION 
CORPORATION AND 15 NOT TO B£ USED Oft REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVBION CORPORATION. 



<^i*S 



NEXT ASSEMBLY 



COMPUTERVISION CORR 

201 Burlingtco Road 

Bedford, Massachusetts 01730 



DECIMAL 
.XX «±.OI 
.XXX > i .005 
.XXJCX "i.0010 
FRACTIONAL** l/M 
ANGULAR ■ * l*00* 



DRNDUftVlDSON 



SUHATURC DATE 



5EE SHEET 1 



REVISION DESCRIPTION 



r LOW CHARTS 
CVP MICROPROGRAM 



SCALE 



'DS2iEOI5 



r27 w 27t 



( 



( 



( 



( 



128/32K A/B-Port Memory Unit 




DS21E252 




Sheet No. 


Address Selection 


1 


Jumper Configuration 


1 


Memory Prioritizing 


2 


Refresh and Timing Logic 


2 


Data In Multiplexer 


3 


Data Out Latch 


3 


Parity Logic 


3 


Bus Control Logic 


4 


Bus Logic 


5 


Memory Address Logic 


5 


A-Port/B-Port Select Logic 


6 


Address Multiplexer Logic 


6 


Refresh Counter Logic 


6 


Row Address Strobe Clock 


6 


I/O Logic 


7 


Memory Row A 


8 


Memory Row B 


9 


Memory Row C 


10 


Memory Row D 


11 


Memory Row E 


12 


Memory Row F 


13 


Memory Row G 


14 


Memory Row H 


15 


B-Port Connectors 


16 



-V. - /- 



ir 



P L £"'" 






t ' 






DA21E£~0-X CONFIGURATION TABLE 



< 





SINGLE PORT 


DUAL PORT. 
DISTRIBUTED MODE 


DUAL PORT. 
GPU MODE 


SINGLE PORT 


POPULATED WITH 
4K RAMS CHK 4027-3) 


USE CONFIGURATION 
BLOCKS A.A1.B 


USE CONFIGURATION 
BLOCKS A.ALC.D.E 


USE CONFIGURATION 
BLOCKS A.C.D.E 




POPULATED WITH 
16K RAMS (MK 4U6-3) 


DA21E260-02 

USE CONFIGURATION 

BLOCKS B.F 


DA21E250-O1 

USE CONFIGURATION 

BLOCKS D.E.F.G 


DA21E250-01 

USE CONFIGURATION 

BLOCKS E.F.H 


DA21E2B0-03 

USE CONFIGURATION 

BLOCKS ALI 



CONFIGURATION BLOCK A ) 32K HARDWARE CONFIGURATION (USING 4K RAMS) 

1) REMOVE R22 

2) ADJUST POT R3I SUCH THAT TP HAS A 29 JUS REP RATE 

3) INSERT JUMPERS: JP9-2 . JP11-2 . JP13-2 

4) POPULATE MEMORY ARRAY WITH MK4027-3 MEMORY CHIPS 

CONFIGURATION BLOCK Al) APORT 32K ADDRESSING CHART 



( 



( 



( 



* APORT 
FIELD 


AMCO 


AM CI 


AMC2 


AMC3 


♦♦CLOSED CONTACTS 
ON SWITCH PACK IV 





H 


H 


H 


H 


8 


1 


H 


H 


H 


L 


7 .8 


2 


H 


H 


L 


H 


8 .8 


3 


H 


H 


L 


L 


6 .7 .8 


4 


H 


L 


H 


H 


8 .8 


5 


H 


L 


H 


L 


E .7 .8 


6 


H 


L 


L 


H 


5 .6 .8 


7 


H 


L 


L 


L 


6 .8.7 .8 


e 


L 


H 


H 


H 


4 .8 


9 


L 


H 


H 


L 


4.7.8 


10 


L 


H 


L 


H 


4 .6 .8 


11 


L 


H 


L 


L 


4 .8.7 .8 


12 


L 


L 


H 


H 


4 .8 .8 


13 


L 


L 


H 


L 


4 .6 .7 .8 


14 


L 


L 


L 


H 


4 .8 .6 .8 


15 


L 


L 


L 


L 


4 .5 .8 .7 .8 



* EACH FIELD NO. REPRESENTS ONE 32K SEGMENT OF MEMORY 
** ALL OTHER CONTACTS ON SWITCH PACK IV OPEN 

CONFIGURATION BLOCK B) SINGLEPORT CONFIGURATION 

DEPOPULATE PC BOARD AS PER BM21E260-02 
2) ADD JUMPERS JP3 . JP5 , JP7 

CONFIGURATION BLOCK C ) BPORT 32K MEMORY ROW SELECT 

1) INSERT JUMPERS: JP10-2 . JP12-2 . JP14-2 
CONFIGURATION BLOCK D) BPORT 32K ADDRESSING AND I/O DEVICE CODE CHART 



• BPORT FIELD 

OR 

I/O DEVICE CODE 


BHCO 
OR 

BOSO 


BMCl 
OR 


BMC2 

OR 

BDS2 


BMC3 

OR 

6DS3 


♦♦CLOSED - CONTACTS 
ON SWITCH PACK 12S 


BDS1 





H 


H 


H 


H 


8 


1 


H 


H 


H 


L 


4 .8 


2 


H 


H 


L 


H 


3 .8 


3 


H 


H 


L 


L 


3 .4 .8 


4 


H 


L 


H 


H 


2 .6 


I 


H 


L 


H 


L 


2 .4 .6 


6 


H 


L 


L 


H 


2 .3 .8 


7 


H 


L 


L 


L 


2 .3 .4 .6 


8 


L 


H 


H 


H 


1 .8 


9 


L 


K 


u 


L 


1 .4 .8 


10 


L 


H 


L 


H 


1 .3 .8 


11 


L 


H 


L 


L 


1 .3 .4 .8 


12 


L 


L 


H 


H 


1 .2 .8 


1 13 


L 


L 


H 


L 


1 .2 .4 .8 


1 M 


L 


L 


L 


H 


1 .2 .3 .8 


IE 


L 


L 


L 


L 


1 .2 .3 .4 .8 



♦ EACH FIELD NO. REPRESENTS ONE 32K SEGMENT OF MEMORY 
** ALL OTHER CONTACTS ON SWITCH PACK 12S AND 9C OPEN 

CONFIGURATION BLOCK E ) LAST BOARD IN DAISY CHAIN 

THE LAST DUAL PORT MEMORY BOARD IN A DAISY CHAIN MUST TERMINATE 
BPORT BUS SIGNALS. THE LAST DUAL PORT MEMORY IN A DAISY 
CHAIN ONLY MUST HAVE THE FOLLOWING RESISTORS: RP6.RP7.RP8. 

RP12 . RES PACK 12F 



CONFIGURATION BLOCK F ) 128K HARDWARE CONFIGURATION/ APORT 128K ADDRESSING M 

1) R20 AND R22 INSERTED 

2) INSERT JIMPER JP4 

3) ADJUST POT R3I SUCH THAT TP HAS A 14.E JJS REP RATE 

4) INSERT JUMPERS JP9 . JP11 . JP13 

E) POPULATE MEMORY ARRAY WITH MK4U6-3 MEMORY CHIPS 
8) APORT 128K ADDRESSING CHART 



♦APORT 
FIELD NO. 


AMCO 


AM CI 


AMC2 


AMC3 


AMC3 


♦♦CLOSED CONTACTS 
ON SWITCH PACK IV 


0.1.2.3 


H 


H 


H 


H 


H 




4.B.8.7 


H 


H 


H 


H 


L 


5 


8.9.10.11 


H 


H 


H 


L 


H 


4 


12.13.14.16 


H 


H 


H 


L 


L 


4 .6 


18.17.18.18 


H 


H 


L 


H 


H 


3 


20.21.22.23 


H 


H 


L 


H 


L 


3.6 


24.2E.26.27 


H 


H 


L 


L 


H 


3.4 


28.29.30.31 


H 


H 


L 


L 


L 


3 .4 .6 


32.33.34.35 


H 




H 


H 


H 


2 


38.37.38.39 


H 




H 


H 


L 


2 .6 


40.41.42.43 


H 




H 


L 


H 


2 .4 


44.46.46.47 


H 




H 


L 


L 


2.4 .6 


48.49.60.51 


H 




L 


H 


H 


2 .3 


E2.63.64.56 


H 




L 


H 


L 


2 .3 .5 


56.67.58.69 


H 




L 


L 


H 


2.3 .4 


60.81.82.63 


H 




L 


L 


L 


2 .3 .4 .6 


64.65.88.87 




H 


H 


H 


H 


1 


68.69.70.71 




H 


H 


H 


L 


1 .5 


72.73.74.75 




H 


H 


L 


H 


1 .4 


78.77.78.79 




H 


H 


L 


L 


1 .4.6 


80.81.82.83 




H 


L 


H 


H 


1 .3 


84.66.88.87 




H 


L 


H 


L 


1 .3.6 


88.89.90.91 




H 


L 


L 


H 


1 .3.4 


92.93.94.96 




H 


L 


L 


L 


1 .3.4 .5 


96.97.98.SS 






H 


H 


H 


1 .2 


100.101.102.103 






H 


H 


L 


1 .2.6 


104.105.106.107 






H 


L 


H 


1 .2 .4 


108.109.U0.111 






H 


L 


L 


1 .2 .4 .6 


112.113. 114.116 






L 


H 


H 


1 .2 .3 


U6.U7.U8.119 






L 


H 


L 


1 .2 .3 .6 


120.121.122.123 






L 


L 


H 


1 .2 .3.4 


124.126.126.127 






L 


L 


L 


1 .2.3 .4.5 



♦ EACH FIELD NO. REPRESENTS ONE 32K SEQUENT OF MEMORY 

(TO EXPAND BEYOND 15 FIELDS . IC 2X AND 2V . SHT.7 . MUST BE ADDED) 

♦ ♦ ALL OTHER SWITCH CONTACTS ON SWITCH IV ARE OPEN 

CONFIGURATION BLOCK 0) 128K AP0RT/32K BPORT COMMON MEMORY 
WITH JUMPERS JP10. JP12. JP14. INSERTED 







COMMON SEGMENT OF 
APORT 128K MEMORY 


BMC2 


BMC3 


H 


H 


1ST 32K 


H 


L 


2ND 32K 


L 


H 


3RD 32K 


L 


L 


4TH 32K 



2) 



TO FORCE COMMON APORT/BPORT MEMORY 
INDEPENDENT OF BMC2 AND BMC3 







COMMON SEGMENT OF 
APORT 128K MEMORY 


JUMPERS 
INSERTED 


BMC2 


BMC3 


X 


X 


1ST 32K 


JP10. JP16. JP16 


X 


X 


2ND 32K 


JP10. JP16 


X 


X 


3RD 32K 


JP10. JP15 


X 


X 


4TH 32K 


JP10 



WHERE X - DONT CARE 



CONFIGURATION BLOCK H) BPORT 128K ADDRESSING CONFIGURATION 

B INSERT JUMPERS JP10. JP12. JP14 
2) BPORT 128K ADDRESSING CHART 



BPORT 
FIELD NO. 


BMADO 


BMAD1 


BMA02 


BMCO 


BMCl 


♦♦CLOSED CONTACTS 
ON SWITCH PACKS 














9C 


12S 


0.1.2,3 


H 


H 


H 


H 


H 




8 


4.6.8.7 


H 


H 


H 


H 






2.8 


8.9.10.U 


H 


H 


H 


L 






1 .8 


12.13.14.16 


H 


H 


H 


L 






1 .2.6 


16.17.18.19 


H 


H 


L 


H 




7 


8 


20.21.22.23 


H 


H 


L 


H 




7 


2 .8 


24.26.26.27 


H 


H 


L 


L 




7 


1 .8 


28.29.30.31 


H 


H 


L 


L 




7 


1 .2 .8 
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A REPITITION RATE OF I4.5x<s. 



GENERAL NOTES : 

I. UNLESS OTHERWISE SPECIFIED RESISTOR 
VALUES ARE IN OHMS ,±5% 
CAPACITOR VALUES ARE IN MICROFARADS 



* FIELD # 


MC'0 


MCI 










MC2 


MC3 


CLOSbD CONTAC i s 
SWITCH PACK IT 





H 


H 


H 


H 


2,4, 6, 8 * * 


1 


H 


H 


H 


L 


2, 4, 6, 7 * * 


2 


H 


H 


L 


H 


2, 4, 5/8 * * 


3 


H 


H 


L 


L 


2,4,5,7 




4 


H 


L 


H 


H 


2, 3, 6, 8 




5 


H 


L 


H 


L 


2, 3, 6, 7 




6 


H 


L 


L 


H 


2,3,5, 8 




7 


H 


L 


L 


L 


2, 3, 5, 7 




8 


L 


H 


H 


H 


1,4,6,8 




9 


L 


H 


H 


L 


1,4 6,7 




10 


L 


H 


L 


H 


1, 4, 5, 8 




II 


L 


H 


L 


L 


1,4,5,7 




12 


L 


L 


H 


H 


1, 3 6,8 




13 


L 


L 


H 


L 


1, 3, 6, 7 * 


* 


14 


L 


L 


L 


H 


1, 3, 5, 8 * * 


15 


L 


L 


L 


L 


1 3 5 7 * * 

j ' * 



* NOTE: EACH F!ELD# REPRESENTS ONE 32K 
SEGMENT OF MEMORY. 

* * NOTE: ALL OTHER CONTACTS OPEN 



TTT . HARDWARE CONFIGURATION INFO.' 

I. MEMORY CHIPS ARE MK4027-3- 

2. REMOVE RESISTOR R2. 

3. ADJUST POT I (RI38) SUCH THAT TP4H-4 HAS 
REPITITION RATE OF 29x<s. 
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